INTRODUCTION {#sec1-1}
============

Epidemiologic studies have shown that cerebrovascular accident (CVA) is the 3^rd^ cause of death in developed countries with 0.8 % prevalence in whole population. Although, prevalence rate of stroke is reduced but yet is one of the most important health problem in United State.\[[@ref1][@ref2]\]

CVA risk factors are hypertension, diabetes, smoking and cardiovascular disease. Not only urinary tract infections independently increase the risk of ischemic stroke, but also, mainly acute respiratory tract infection. Although, in many patients especially, young patients none of these risk factors doesn't exist. Today, inflammatory parameters and chronic and acute infectious diseases are considered as the risk factors for this disease.\[[@ref3][@ref4]\] Though, there is not any single infection as a major independent predictor. In order to lower this burden it is essential to identify risk factors and respective preventive strategies besides the established stroke risk factors.\[[@ref5]\]

Periodontitis and gingivitis are two most infectious man diseases. Today, it is estimated that about 35% of people over 30-year-old in America and 50-55% of people in developing countries are involved with these diseases. These diseases are due to the practice of chronic bacterial infection and inflammatory response of host.\[[@ref3][@ref4][@ref6]\]

The relationship between periodontitis and CVA was first introduced by Mackenzi and Milard in 1963 but the importance of this issue was not understood.\[[@ref7]\] Periodontal infection can be a complex multiphase disease by associating this infection with organ systems such as cardiovascular, endocrine, reproductive, and respiratory systems.\[[@ref8]\]

Nowadays, periodontitis is considered as a risk factor for atherosclerosis and thromboembolic disease.\[[@ref6]\] Furthermore, periodontal infections may effect the onset and development of atherosclerosis by special mechanisms. Periodontitis and atherosclerosis have complex etiologic factors that are influenced by combination of hereditary and environmental factors. These diseases have many common risk factors and also have known similarity in essential pathogenic mechanism. Several studies have been carried out on dependence of periodontitis and stroke.\[[@ref9][@ref10][@ref11][@ref12][@ref13][@ref14]\] Therefore, doing more investigation for determination of prevalence of periodontal disease in these patients for finding relationship between periodontal disease and CVA is completely necessary.\[[@ref7]\]

Research works in Iran have shown that there is a high prevalence rate of periodontal diseases in Iranian population, such that 1.2-10.5% of people have normal periodontium.\[[@ref15]\] Besides, the prevalence rate of stroke is between 0.43% and 0.74% in this region.\[[@ref16][@ref17]\] Hence, regarding to the high prevalence of periodontal diseases in Iranian people and also noticing the fact that there is only one study about prevalence of periodontal disease and CVA patients in Iran,\[[@ref18]\] the present research work seems necessary to be carried out.

MATERIALS AND METHODS {#sec1-2}
=====================

A case-control study was conducted on 100 non-fatal stroke cases at the Shafa hospital, Kerman, Iran, and 100 hospitalized patients (control group). The matching between two groups was carried out according to this way that at first 100 patients from Neuroscience ward were examined by gingival and periodontal indexes. Then, based on the number of males and females and the age, 100 patients from others hospital wards were chosen.

Medical specialists diagnosed stroke by using brain imaging from magnetic resonance imaging and/or computerized tomography.\[[@ref18]\]

Using a University of North Carolina-15 manual probe, the clinical attachment level (CAL), the distance between the cemento-enamel junction (CEJ) and the probed base of the periodontal pocket, were recorded by a dentist. Data were collected by questionnaires, patient hospital records and clinical examinations. In the questionnaire, many items were included which are the demographic information (name, gender, profession, date of admission if hospitalized, diabetes mellitus, hypertension, heart valve disease, atrial fibrillation, peripheral arterial disease, previous stroke/ischemic attack, smoking, a positive family history of stroke, and renal failure) and information about cholesterol, triglyceride, Complete Blood Count (CBC) and evaluation of gingival and periodontal condition according to gingival index and periodontal disease index criteria.\[[@ref18]\]

Examination of all patients was carried out by a specially trained dentist for all subjects that had been trained 1 week in periodontal part of faculty. Examiner was tested in order to reduce the intra-examination error. Before the examination of each person, the goal of this study and method of examination was explained to patient and satisfaction form was gained from them. Furthermore, we gave confidence to patients that all of their information remain secret. All examination was carried out on patients with blue light, a mouth mirror and a periodontal probe (after isolation with cotton roles). For obvious reasons, the dentist could not be blinded for the patient\'s status. Smoking and nonsmoking and its rate was asked from patients and also blood pressure of patients and result of laboratory tests were gained from patient hospital records.\[[@ref18]\] The distance between the probed base of the pocket and the CEJ was considered as the main variable in CAL of periodontitis. In the following four sites of each available tooth, including distofacial papilla, facial gingival margin, mesio-facial papilla and lingual gingival margin, probing was performed and mean values were individually calculated. Attachment levels were analyzed as continuous variables. Using the Loe and Silness gingival index,\[[@ref19]\] gingivitis was determined by probing the teeth at four sites. For this purpose, scoring criterias for gingival are as follows:\[[@ref19]\] G0: normal gingival without inflammation, G1: mild inflammation, slight change in colour and texture and no bleeding on probing, G2: moderate inflammation, shiny redness, edema and bleeding on very slight and light probing, G3: severe inflammation, marked shiny redness, edema, ulceration, and spontaneous bleeding on very slight and light probing.\[[@ref18][@ref19]\] The data of this research were analyzed by use of multiple logistic regressions, Chi-square test, Fisher\'s test, t-test and SPSS11.5 software program. *P* ˂ 0.05 was considered as significant.

RESULTS {#sec1-3}
=======

In this study, 100 patient suffering from stroke as case group and 100 hospitalized patients as control group were selected. Average age of case group was 51.89 ± 15.51 and average of control group was 52.59 ± 17.3. The case group included 42 (42%) males and 58 (58%) females, and in control group 44 males (44%) and 56 females (56%) were included. The mean time of examination after admission was 3.2 days for stroke patients and 2.9 days for hospitalized control. Risk factors for cerebral ischemia are shown in [Table 1](#T1){ref-type="table"}.

###### 

Risk factors for ischemic stroke in case and control groups

![](DRJ-10-613-g001)

In this investigation, the average of gingival index in men and women of case group in order was 1.22 ± 0.55 and 1.31 ± 0.55 with this fact that this number in women is more than men. However, there wasn't any significant difference between gender and gingival index (*P* = 0.42). Furthermore, the average of gingival index in case group was more than control group but there isn't any significant difference between them (*P* = 0.64) \[[Table 2](#T2){ref-type="table"}\].

In [Table 3](#T3){ref-type="table"}, the condition of gingival inflammation in two groups has been shown. In all criteria (mild, moderate and severe inflammation) in case group and in women is more than men, however, there isn't any significant relationship between gender and gingival index in two groups. Furthermore, there wasn't any significant difference about gingival inflammation between groups. According to our result, none of patients in two groups have not normal gingival.

[Table 4](#T4){ref-type="table"}, shows the frequency of gingivitis in case group according age groups. Relationship between age and gingivitis in case group was significant (*P* = 0.007).
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Gingival index condition in case and control groups
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###### 

Gingival inflammation condition according to gingival index in case and control groups based on gender

![](DRJ-10-613-g003)

###### 

Gingival inflammation condition in case group in different age groups
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Periodontal index in both groups in men was more than women and there was significant relationship between this index and gender (*P* = 0.031). Furthermore, periodontal index in case group was more than control group (*P* = 0.001) \[[Table 5](#T5){ref-type="table"}\]. The moderate and severe periodontitis in case group was more than control group and there was significant relationship between this index in two groups \[[Table 6](#T6){ref-type="table"}\]. Relationship between age and periodontal disease in case group was significant (*P* = 0.03) \[[Table 7](#T7){ref-type="table"}\].
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Periodontal index condition in case and control groups
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###### 

Frequency of periodontitis in case and control groups
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###### 

Periodontitis condition in case group in different age groups
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After considering age, gender, and other confounding factors in the multiple logistic regression models in the present work, it is found that periodontal index is associated with increased risk of stroke \[[Table 8](#T8){ref-type="table"}\].

###### 

Gingival and periodontal index in case group in different age groups
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We furthermore evaluated the association of the presence of periodontal disease with the risk factors of ischemic stroke. Results indicate that after omission of confounding factors only hypertension and renal failure are effective on periodontal and gingival condition in case group and significant association was observed (*P* = 0.001).

DISCUSSION {#sec1-4}
==========

Chronic infections have been reported to be as risk factors for ischemic stroke. However, the association of ischemic stroke with periodontal disease, which is also a chronic inflammatory disease, needs to be evaluated.\[[@ref18]\] This study showed that prevalence of gingival index and periodontal index in case group is more than control group.

In 2000, the American general surgeon committee published the first report about oral health and hygiene with emphasize on this point that oral hygiene is beyond having intact teeth and is the main part of general health. Based on surgeon idea, mouth is the way for entering microbial infection that influence on general health situation. Furthermore, mouth is a vital and functional tissue that can have important role focus for general health, and having healthy life.\[[@ref20]\]

During two recent decades, studies about oral hygiene, atherosclerosis and CVA have been carried out.\[[@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref21][@ref22][@ref23][@ref24][@ref25]\] Stroke risk factors include aging, smoking, race, hypertension, diabetes mellitus, cardiovascular disease, alcoholism, inflammatory disease, and Obesity.\[[@ref11]\] Inflammatory risk factors of stroke have been assessed and in the opinion of researchers periodontitis is dependent to stroke.\[[@ref14][@ref26]\]

There are several potential mechanisms for relationship between periodontal disease and stroke.\[[@ref7][@ref10][@ref26][@ref27]\] Periodontitis causes an increase in the systemic inflammation that leads to arthrosclerosis and cerebrovascular attacks. Acute periodontal inflammation may cause a stage of prothrombin, bacteremia, platelet activation, increasing in coagulator\'s factors and risk of stroke. Furthermore, periodontal microorganism was observed in atheroma. The endotoxin of this microorganisms can destroy endothelial cells and cause smooth muscle proliferation.\[[@ref11][@ref26]\] Periodontal disease produces inflammatory markers and coagulator\'s factors such as C-reactive protein, fibrinogen and increases platelets aggregation and cause atherosclerosis and thrombosis.\[[@ref11][@ref28]\] Furthermore, chronic gingival infections decreases glucose tolerances and decreases blood lipids.\[[@ref18]\]

The periodontal infection have a main role by creation stable bacterial environment and take part in inflammatory processes derived from monocytes and macrophages that cause atheromatosis and narrowing of blood vessels. Furthermore, bacteremia deriving from subgingival and supragingival plaque can increase platelets aggregation by takeing part in thromboses formation and subsequently embolism which are the main causes of stroke.\[[@ref29]\]

Because of multifactorial nature of dental infection and CVA, founding a distinguished factor is difficult and results have contradiction with each other. The most principle problem of these studies is insufficient control on numerous confounding factors that cause lower estimation of risk factors.

In this study, periodontitis was indicated as an independent risk factor for stroke, especially, in men and young subjects. Associations between cerebral ischemia and periodontitis was distinguished by several epidemiological studies.\[[@ref9][@ref22][@ref23][@ref24]\]

One meta-analysis of retrospective and prospective study has shown that periodontal disease may increase risk of CVA up to 20%. Similarly, reported relative risk between periodontal disease and stroke from 2.85 to 1.74 is changeable.\[[@ref30]\]

The study by Mendez *et al*. on 80 subjects during 25-30 years follow-up showed that patients with clinically apparent periodontal disease, are 2.27 times more than others in the risk of peripheral vessels disease.\[[@ref31]\] These researchers concluded that periodontal disease is an independent risk factor for peripheral vessels disease. Furthermore, in a report by Wu *et al*. there was clear relationship between periodontal disease and stroke.\[[@ref32]\] In other retrospective studies by Morrison *et al*. an indistinctive relation between periodontal disease and stroke has been shown. This evaluation detected that this relationship increases to 2.12% for fatal ischemia.\[[@ref25]\]

It was concluded by Janket *et al*. that there is a small but significant increase in the risk of cardiovascular disease among patients with periodontal disease at baseline.\[[@ref33]\] In another research by Grau *et al*. periodontitis were distinguished as an independent risk factor for cerebral ischemia, especially, in men and young patients.\[[@ref9]\] This finding is similar to that obtained by Kim *et al*., Pradeep *et al*., Dörfer *et al*., Geerts *et al*., which are in agreement with the present study.\[[@ref21][@ref22][@ref34][@ref35]\]

Jimenez *et al*. in a current study revealed an association between history of periodontitis but not current periodontal inflammation and incidence of cerebrovascular disease in men, independent of established cardiovascular risk factors, particularly among men aged \>65 years.\[[@ref36]\]

One study has reported that men with periodontal disease in comparison with men without periodontal disease almost 3 times more likely to have stroke risk.\[[@ref7]\] Furthermore, study of Joshipura *et al*. on 41380 men without cardiovascular disease during 12 years follow-up showed that during this period, 349 persons were affected with stroke. Men with gingival index more than 1.5 were under the stroke risk about 1.3 times more than others.\[[@ref13]\]

Abolfazli *et al*. showed that patients (case group) have higher loss of attachment than controls, whereas gingivitis isn't associated with the risk of cerebral ischemia. Furthermore, the more severe periodontitis was detected among men in patients with cerebral ischemia.\[[@ref18]\]

In similar studies,\[[@ref9][@ref10][@ref13][@ref18]\] gingivitis and periodontitis were reported in men more than women. That is because of less oral hygiene compliance in men and infrequent referring to dentist.

Present study shows that there isn't significant relationship between gingival indexes between 2 groups. Although, in some study severe gingivitis have been propounded as a more important risk factor in CVA patient in comparison to periodontitis.\[[@ref9][@ref11]\] Researchers believe that gingivitis is a start to periodontal diseases, although, in one cohort study, any association between these two factors was not found.\[[@ref32]\]

In this study, in fully adjusted logistic regression analysis, a probing pocket depth of \<4.5 mm was found to be the most significant factor for stroke (odds ratio = 2.7; confidence interval = 1.26-6.4; *P* = .032).

Sfyroeras *et al*. carried out six prospective and seven retrospective studies about association between periodontal disease and stroke. These researchers showed that overall adjusted risk of stroke in subjects with periodontitis is 1.47 times higher than in subjects without periodontitis in prospective studies (95% confidence interval, 1.13-1.92; *P* = 0.0035) and 2.63 times (95% confidence interval, 1.59-4.33; *P* = 0.0002) in retrospective studies.\[[@ref37]\]

Studies that assessed tooth loss or periodontal disease as risk factor of stroke lead to different results and the relation between oral condition and CVA is yet unclear. In the absence of any cause-effect relation, this relationship may explain by common risk factors. Therefore, more epidemiologic studies are needed to discover the role of nutrition and other inflammatory mediators.

CONCLUSION {#sec1-5}
==========

The result of this study showed that there is significant relation between stroke and periodontal index, however, there isn't any significant relation between stroke and gingival index. Furthermore, it was found that periodontal index in women and age groups more 40 years are high.
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